(POMEE) provided a unique opportunity to develop the first national norms for medical students.
This ongoing study provides a unique opportunity to develop the first national empathy score norms in osteopathic medical students using the Jefferson Scale of Empathy ( JSE). The present study is part of the larger, ongoing POMEE.
Empathy and the JSE
Empathy has been identified as a major element of professionalism in medicine. 1 Cultivating empathy is among the goals of medical education and has been endorsed by professional medical organizations. 2, 3 The National Board of Osteopathic Medical Examiners lists the cultivation of humanistic behavior and exhibition of compassionate treatment, altruism, and empathy among the required competencies in the practice of osteopathic medicine. 4( pp26-27) A European medical education guide 5 suggests that assessing and enhancing personal qualities such as empathy must be considered a mandate-not just declared desirable-by leaders in medical education and medical professional organizations. Furthermore, it has been proposed that the assessment of medical school applicants' empathy should be considered a supplementary measure for admissions decisions, particularly in situations in which applicants have comparable academic qualifications. 6 However, empathy is an elusive concept that is difficult to define and hard to quantify. To clarify the conceptual ambiguity associated with empathy, clinical empathy in the context of health care professions education and patient care was defined as a predominantly cognitive (rather than an affective or emotional)
attribute that involves an understanding (rather than a feeling) of pain and suffering of the patient combined with a capacity to communicate this understanding and with an intention to help. 37 and osteopathic medical students. 33, 38 Conversely, JSE scores were negatively correlated with personal qualities that are detrimental to relationship building, including aggression-hostility, 26, 39 indicators of burnout such as depersonalization and emotional exhaustion, 36, 40, 41 and neuroticism. 42 In a 2018 study 43 (using POMEE data), we found strong evidence in support of the measurement properties, underlying components, and latent variable structure of the JSE in a nationwide sample of first-year matriculants to osteopathic medical schools.
Internal consistency reliability (determined by this scale indicate questionable validity of the respondent's record. 46( p383) This scale has previously been used with medical students to detect and control for the tendency to make "good impression" responses. 7, 26 One of the shortcomings of self-reported personality surveys is the confounding effect of good impression response bias. Respondents can manipulate their answers to produce good impressions. Such attempts to present oneself in a more socially acceptable light is known as the "social desirability response set." Because most items of the JSE are transparent, they can be answered in a way that seems more socially acceptable.
Such attempts to manipulate responses can confound research findings and lead to invalid conclusions. A unique feature of the POMEE study was the statistical control for the confounding effect of good impression response bias on the JSE scores using the Infrequency Scale of the ZKPQ, which allowed us to identify and remove those with exaggerated good impression response bias from data used to develop norm tables.
Procedures
The study survey underwent several iterations and 2 pilot testings (alpha and beta). The purpose of the alpha testing was to improve the clarity and comprehensiveness of the study survey; reviewers included medical education researchers and medical students. Reminders to complete the survey were sent 1, 2, and up to 3 weeks after the initial invitation was sent.
Surveys were considered usable and were included in the study if respondents provided year of medical school education and responded to at least 16 items of the JSE and all items of the Infrequency scale.
Statistical Analyses
We used the t test for comparing mean differences in age between each sample and its respective population.
We also used the z test for proportions to compare gender composition of samples and their respective population. Additionally, the χ 2 test was used to determine goodness of fit on race/ethnicity of samples and populations. Statistical significance was set at P<.05. its respective population. Usable samples for the first-, second-, third-, and fourth-year students represented 50% (n=3616), 41% (n=2764), 36% (n=2413), and 40% (n=1958) of their respective populations.
Demographics
The mean age was 24.8 years for first-year matriculants, and the mean ages increased progressively by about 1 year for each class in medical school (25.5, 26.3, 27.4 , and 28.6 in years 1-4, respectively). About half of the students in each group were men (53%, 51%, 49%, 50%, and 49% in first-year matriculants and in years 1-4, respectively). Only 1% or less of the students in each group self-identified as transgender, gender variant/nonconforming, or declined to answer.
The majority of respondents were white/Caucasian (60%-68%), followed by Asian (19%-27%), Hispanic/ Latino/Spanish (3%-6%), and black/African American (3%-4%) ( Table 1) .
Study Samples and Their Respective Populations
We compared age, gender, and race/ethnicity of the usable samples with their respective populations using AACOM data to examine representativeness of the study samples. The study samples closely resembled a Population data were taken from AACOM prematriculation surveys for students in years 1-3 and from the AACOM exit survey in year 4.
b First-year matriculants who completed the study survey at the beginning of the 2017-2018 academic year.
c Students in the first, second, third, and fourth years who completed the study survey at the end of the 2017-2018 academic year.
d Students who did not specify their age information or who were outside the population age range were excluded (approximately 1%). e Students who did not specify their gender or who reported other gender categories were excluded (5% or less).
f Students who specified their race/ethnicity as American Indian/Alaskan or Hawaiian/Pacific Islander were included in the "Other" category (approximately 1%). Similarly, composition of race/ethnicity was similar between the study samples and their respective populations, with one exception. There was a substantial 12% difference in the Asian ethnic group in the fourth-year students (20% in the sample and 8% in the population).
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However, a reverse change was also observed for fourth-year students in the "other/no response" category (6% of the sample and 23% of the population). The effect size estimates of the goodness of fit tests showed values less than 0.20 for all of the study samples, with the exception of the fourth-year students, for whom the effect size was 0.67, most likely due to a discrepancy between proportions of self-reported Asian students in the sample and its respective population.
Norm Tables

Samples Used
To minimize confounding factors in creating the national norm tables, we excluded students (2%-3%) who scored higher than 3 on the Infrequency Scale of the ZKPQ. Also, because of notable gender differences in empathy reported in many studies with medical students, 7( pp169-187),8,10,13,50 including POMEE, we excluded those who did not specify their gender as male or female (<1%) from the data used in preparing each of the norm tables and those who scored higher than 3 on the Infrequency Scale of the ZKPQ.
We combined first-and second-year students in a single corresponding national norm and 4216 students (2099 men and 2117 women) in the clinical phase of medical school ( Table 4) .
Interpreting the National Norm Tables
Because of the notable gender difference on the JSE, we took students' gender into consideration in the development of norm tables by preparing percentile ranks for men and women separately. If a student's gender is known, we strongly recommend using the corresponding gender-related percentile ranks from the norm tables. If a student's gender is unknown, then the percentile rank on the norm tables for men and women combined can be used as an estimate.
The following guidelines can be used to determine the percentile rank of an individual's JSE score. First, locate the student's raw empathy score interval in the first column of the appropriate national norm table.
Then, move across the row to locate the score's corresponding percentile rank in the column that corresponds to the student's gender. For example, if a score of 125 is obtained by a third-year male student, first find the raw score interval (125-126) by looking in the first column of a Excluded were respondents who did not specify their gender as "male" or "female" (<1%) and those who scored >3 on the Infrequency Scale of the Zuckerman-Kuhlman Personality Questionnaire (for identifying respondents who attempted to make a good impression).
Abbreviations: cf, cumulative frequency; f, frequency; JSE S-Version, Jefferson Scale of Empathy medical student version.
Source: This table is reproduced from Hojat et al, 2018. a Excluded were respondents who did not specify their gender as "male" or "female" (1%) and those who scored >3 on the Infrequency Scale of the Zuckerman-Kuhlman Personality Questionnaire (for identifying respondents who attempted to make a good impression).
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The 
Conclusion
Interest in recognizing, assessing, and enhancing empathy among health care professionals is increasing, particularly as studies uncover improved educational and patient outcomes associated with increased empathy in health professions students and practitioners. The national norm tables for osteopathic medical students reported in this nationwide study provide a compass for colleges of osteopathic medicine as they review admissions criteria and student performance. Further research in the POMEE's ongoing national longitudinal study will evaluate changes in empathy scores over time and will elucidate specific educational and institutional factors that are associated with positive and negative changes as students progress through medical school.
